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§8. Enhancement of Negative Radial Electric 
Field by NBI Heating in CHS[1l 
Murakami, S., Nakajima, N., Okamoto, M. 
A strong negative Er near the plasma periphery, 
which can not be explained by neoclassical theory, has 
been observed in CHS[2] . We have pointed out that the 
losses of NBI beam particles play an important role to 
enhance strong negative Er in CHS[3]. In the actual 
plasma anomalous transport would play an important 
role at the plasma periphery. We study the enhance-
ment of neagtive Er by NBI beam particles including 
the effect of an anomalous viscosity. 
Figure 1 shows the radial flux due to the beam parti-
cles for counter injection NBI heating for two different 
densities; no = 2.0 and 6.0 x 1019m-3. The large radial 
flux due to beam particle, r{ast ~ 1.0 X 1019 1/sec · m2 
is observed in both density cases. We assumed a heat-
ing power of 1MW. 
We, here, introduce the effect of anomalous viscosity 
and use the ambipolarity condition given by 
N C N C 1 8 ( 1 8<1>') rbeam + ri - re + V' 8'lj; V D 8'lj; = 0, (1) 
where we assume D = Dof(r) and f(r) = { 1 + 
Ct (r / a)02 }(C2 + 2)/(2 + 2Ct + C2) with Ct = 5 and 
C2 = 8, so that the effect of anomalous viscosity be-
comes large near the plasma periphery. Figure 2 shows 
the enhancement of Er in dependence of the NBI heat-
ing power in CHS (no = 6.0 x 1019m-3). In order 
to estimate the role played by anomalous viscosity we 
have to compare the strength of the numerically ob-
tained Er with the experimental one. In th~ follow-
ing calculations we fix the value of Do in such a way 
that the strength of the numerically obtained Er be-
comes comparable with the experimental one for the 
case corresponding to a heating power, P = 1MW. We 
can see that the strength of the negative Er near the 
plasma periphery increases with the increasing of the 
heating power. Additionally the radial width of the re-
gion with the strongly enhanced Er also increases with 
heating power. The poloidal E x B Mach number, 
Mp = VE x BB/vthBp, is a good measure to evaluate 
the effect of the obtained Er on anomalous transport 
where Vth and Bp are the ion thermal velocity and the 
peloidal magnetic field, respectively. It is found that a 
heating power of 2MW is required in order to achieve 
Mp I'.J 2 for which sudden changes of Er would be ob-
served. 
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Fig. 1: Radial flux due to energetic beam particles 
(counter injection NBI heating, P = 1MW) in CHS 
for two different densities [no = 2.0 and 6.0 x 
1019m-3]. 
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Fig. 2: Radial electric field enhancement with anoma-
lous viscosity effect with different NBI heating 
power. 
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